Fetal lung maturity can be assessed by biochemical analysis of amniotic fluid, but it carries the potential for serious complications of amniocentesis .Efforts have been made to use prenatal diagnostic ultrasonography as a means of evaluating lung maturity. Ultrasonography, a non invasive and widely available method, would be more acceptable.
While cut off point of size of proximal (EOC) of humerus between mature& immature groups at 38 weeks gestation was found < (1mm) is immature with sensitivity of 90% & specificity of 100%&area under the curve of 0.949.
And best cut off points of total size (EOC) of femur, tibia& humerus between mature& immature groups was found< (14.05mm) in immature fetus with sensitivity of 85% & specificity of 70.2%&area under the curve of 0.850.
(EOC) of humerus was present in 168 mature fetus but absent in 32 fetus(19)mature &(13) fetus immature so can use the presence of(EOC) of humerus as a best ultrasonographic sign for fetal maturity at(>38)gestation but its absence not indicate fetal immaturity because it was absent in 19 case of mature fetus ,so can depends on size of distal (EOC) of femur >( 6.25mm) and total size of(EOC) of 3 long bones >14mm , as tool for estimating of fetal maturity in the absence(EOC) of humerus.
Introduction
The pulmonary system is among the last of the fetal organ systems to mature, both functionally and structurally. Because the immature pulmonary system may not oxygenate the neonate adequately, preterm birth can lead to significant neonatal morbidity or mortality (Gillen-Goldstein et al., 2016). Amniocentesis an invasive procedure, and associated with a small but real risk to pregnancy, including preterm labor, premature rupture of membrane, abruption placenta, and fetomaternal hemorrhage, in 7% of cases and (rarely) fetal or maternal mortality. In contrast, ultrasonography, a noninvasive and widely available method, would be more acceptable (Fariba et al., 2016) .
Ultrasound (US) and Last menstrual period (LMP) play complementary roles in establishing gestational age (GA). The LMP provides a preliminary estimate, while the US findings are used to confirm or replace the GA based on the LMP (Saba et al., 2014).
However, the accuracy of US declines as the pregnancy advances, owing to the increasing biological variability in the size of the fetus and its parts. So much so that, in the third trimester, using the standard fetal biparietal diameter (BPD), femur length (FL) and abdominal circumference (AC) for assigning GA, the accuracy of US is +3-4 weeks. This range of +3-4weeks creates problem for Obstetrician in deciding fetal maturity (Saba et al., 2014).
This problem is further compounded in our local circumstances; particularly in case of illiterate women, who neither remember their LMP, nor undergo for early US examinations and present themselves either directly at the time of labor or late complications (Saba et al., 2014).
In these situations among all the proposed US parameters for GA, none is very precise particularly when taken for the first time during the third trimester of pregnancy, leaving the obstetrician in a real quandary. The rationale of this study, therefore, is to have an additional parameter that may help to narrow this range in third trimester gestational age (Saba et al., 2014).
Aim of the Work
The aim of the work is to, 1. Evaluate sonographic prediction of fetal maturity by fetal biometry, ultrasound visualization and measurement of the epiphyseal ossification centers of long bones (femur-tibia-humerus) 2. Determine the most accurate one in estimation of gestational age (GA) at 38 weeks to do elective Cesarean section. 3. Evaluate of GA by obstetric US is corresponding or not to evaluation by neonatology specialist.
Patients and Methods
The study was a prospective study and was performed on 200 pregnant women from General Monof and Al-Zahraa University Hospitals in the period from February 2017 to August 2017. . The ossification centers of distal femoral and proximal tibial epiphysis can be seen at the lev-el of knee joint as echogenic structure whereas the proximal humeral epiphysis is seen at shoulder joint. Measurements of the epiphysis were taken from the outer to outer margins in an axial plane along the medio-lateral surface of epiphysis. The exact identification was made by guiding the transducer along the largest axis of the femoral diaphysis avoiding oblique sectioning. Once the distal Epiphyseal Ossification Center (EOC) of femur was identified, the measurement was repeated 3 times and the largest diameter obtained was recorded. Measurements of the proximal tibial & humerus epiphysis were obtained in a similar way. 5. Detection of GA by(BPD, FL,AC& Fetal weight )and sonographic parameters of Ossification centers, and comparing them by GA from LMP and detection of the most accurate one.
Postnatal observation of neonates:
Post-partum evaluation of GA. • Need for incubation or not and the cause.
• APGAR score at one. and five minutes Data were collected, revised, coded and entered to the Statistical Package for Social Science (SPSS) version 16. The descriptive data about 200 pregnant women was collected and represented in tables and figures
Results
We studied prospectively 200 pregnant women scheduled for elective cesarean section at 38 wks gestation and compared the sonographic epiphyseal findings with the results showing after delivery. We found 187 mature fetus with mean age (38) wks and 13 immature fetus with mean age (36) wks admitted in NICU. Immature group having distal femur epiphysis (DFE) (13/13) and proximal tibia epiphyseal (PTE) ossification present in (12/13cases)but absent in(1/13)case while Proximal ossification center of humerus (PHE) was absent in (0/13) immature fetus but(PHE) was present in 168 and absent in19 mature fetus. While ossification center of femur and tibia present in (187/187) mature fetus. GA: Gestational Age Table (6) shows the mean of(GA) which was 36 week in immature group and 38 week in mature group and the mean for weight which was 3015 gm in immature group and 3115 gm in mature group. APGAR at 1 minute which was 5.385 in immature group and 7.834 in mature group and APGAR at 5 minutes which was 5.846 in immature group and 8.594 in mature group. shows frequency and percent of NICU needed by studied groups in which there was a need to NICU in13 cases (6.5%) and no need in 187 cases (93.5%) from total number 200 cases (100%). 
ROC:
Receiver operating characteristic AUC: area under the curve Figure (1) shows that the best cut off point of size of EOC of femur at 38 weeks gestation between mature and immature group was found < 6.25 mm was immature and > or equal to 6.25 mm in mature with sensitivity of 86.1% and specificity of 70.4% and area under the curve 0.878. (3) shows that the best cut off point of size of(EOC) of tibia between mature and immature group at 38 weeks gestation was found < 5.05 mm in immature and > or equal to 5.05 mm in mature with sensitivity of 76.5% and specificity of 61.5% and area under the curve of 0.790. 
Figure (1): Receiver operating characteristic (ROC) curve for (EOC) of femur in differentiation between mature and immature groups.

Total EOC of three bones
Discussion
Fetal lung immaturity is a major problem in the management of elective birth with respect to predicting the development of infant respiratory distress syndrome (IRDS) in the neonate after birth. Although gold-standard measures of fetal lung immaturity were the chemical, biological and physical properties of amniotic fluid, the fluid was obtained by invasive technique through amniocentesis (Rasheed et al., 2012) .
Further non-invasive method for evaluation of fetal lung maturity, was designed to evaluate fetal parameters by ultrasound as a marker of fetal lung maturity which is easy, safe and non-invasive (Rasheed et al., 2012) .
Assessment of fetal lung maturation is one of the most important steps while deciding in birth of the fetus. The objective should be protection of the fetus from risks such as sequelae of respiratory distress syndrome ( RDS), necrotizing enterocolitis, intraventricular hemorrhage, patent ductus arteriozus and neonatal sepsis as much as possible. However, the main point in deciding birth is the clinical condition of the mother and the fetus (Kars et al., 2011) .
Many studies of ultrasound prediction of fetal lung maturity were used to compare ultrasound parameters with tests of amniocentesis to assess that sign with lung maturity (Rasheed et al., 2012) . al., (2014) in their study concluded that ultrasound appearance and size of epiphyseal ossification centers of femur, tibia and humerus can be useful in prediction of gestational age(GA) during the third trimester of pregnancy, a period in which standard fetal biometric estimates of gestational age are least accurate. This technique appears to identify GA<33wks or>33 wks based on the presence or absence of the distal femur epiphysis(DFE). Ultrasound visualization of proximal tibia epiphyseal (PTE) ossification is a strong indicator of GA(36)wks ,where appearance of proximal humerus epiphseal (PHE) ossification virtually confirms the maturity of the fetus.
Saba et
In our present study evaluate the presence and size of epiphyseal ossification centers of (femur, tibia, humerus) at 38 week of gestation and their relation to gestational age and fetal maturity. As regarding to presence of epiphyseal ossification center of femur, tibia there was no significant difference between mature and immature groups. But the size of (EOC) of femur has highly significant difference above or equal to 6.25mm can be used as an ultrasonographic sign of fetal maturity. There is highly statistical significant difference found between both groups regarding presence of epiphyseal ossification center of humerus which was present in 168/187 cases (89.8%) and absent in 19/187 (10.2%) cases of mature group versus the immature group which was absent in all cases 13/13 (100%) . This is in agreement with Donne et al., (2005) who found that distal femoral epiphysis appeared in 17% of fetuses at 30th week, 71% at 32 weeks' reaching to 91% at 35 weeks, and 100% at 37 weeks gestation. Proximal epiphyseal ossification center of tibia in this study appeared in 17% of fetuses at 34 weeks, 66% at 36 weeks, 80% at 37 weeks, 97% at 39 weeks, and 100% at 40 weeks' gestation. Proximal humeral epiphysis appeared in 28% at 38 weeks, 39% at 39 weeks and 55% at 40 weeks. Later appearance of (PHE) this explain why absent proximal humeral epiphysis (PHE) in19 cases of mature group in the present study . The wide gestational range for the appearance of (DFE) unsatisfactory in assessing (GA)also explain why no significant difference between mature and immature groups as regarding to presence of epiphyseal ossification center of femur and tibia because (EOC) of tibia and femur appeared at(36) wks and( 32)wks respectively .
Saba et al., (2014)
who found that the proximal humeral epiphysis (PHE) was not observed before 36 week and was observed in a small proportion of fetuses 14% at the 36th week of GA, and this percentage increased to 25% at the 37th, 66% at the 38th, and 100% at the 39th and 40th weeks, respectively. And the visualization of proximal humeral epiphysis also implies that fetus has attained maturity. Similar findings are found in Mahony BS, Callen PW et al., (2009) study which showed that all fetuses with a visible proximal humeral epiphysis (PHE) had a mature amniocentesis, a good indicator of fetal lung maturity based on L/S ratio and phosphatidyl glycerol in amniotic fluid.. Similar findings are also found in Kumari et al, (2015) who found that during ultrasonography for proximal humeral epiphysis not seen with the gestational age below 35 weeks. And also similar results are in the same line with our results in Mongolli et al, (2016) who reported confirmation of fetal maturity may also be obtained by examining the ossification centers. The distal femoral epiphysis appears at a mean age of 32-33 weeks' gestation,. Its size increases linearly with gestational age. Ultrasound detection of the proximal humeral epiphysis has been correlated with a mature amniocentesis lung profile.
According to our results we found that: the best cut off point of size of epiphyseal ossification center of femur at 38 weeks gestation between mature and immature group was found < 6.25 mm is immature and > or equal to 6.25 mm is mature with sensitivity of 86.1% and specificity of 70.4%. This is in agreement with Birang et al., (2013) who found that distal femoral epiphysis of ≥ 7 mm is associated with gestational age ≥ 36 week gestation. Suhag et al., (2016) who found that the menstrual age of a fetus whose distal femoral epiphysis measures 7 mm is most likely ≥ 37weeks. And with Mongolli et al., (2016) distal femoral epiphysis diameter greater than 7 mm indicates a gestational age greater than 37 weeks. Also we found that, the best cut off point of size of epiphyseal ossification center of tibia between mature and immature group at 38 weeks gestation was <5.05 mm is immature and > or equal to 5.05 mm in mature with sensitivity of 76.5% and specificity of 61.5% . This is in agreement with Tabsh., (1984) demonstrated a mature L/S ratio in 100% of cases in which the proximal tibial epiphysis was ≥ 5 mm in diameter in 95% of cases. In the current study we found that the best cut off point of size of epiphyseal ossification center of humerus between mature and immature group at 38 weeks gestation was found <1.00 mm is immature and > or equal to 1.00 mm in mature with sensitivity of 90% and specificity of 100%.
In the present study we found that the best cut off point of total sizes of femur, tibia and humerus between mature and immature group at 38 weeks gestation was found <14.05 mm in immature and > or equal to 14.05 mm in mature with sensitivity of 85% and specificity of 70.2%. This is in disagreement with Saba et al., (2014) who found that the sum of the three epiphyseal ossification centers (distal femoral, proximal tibial and proximal humeral epiphyseal ossification centers) can also be useful in prediction of GA particularly the all-important GA of 37 weeks of fetal maturity. The mean sum of epiphyseal ossification centers (distal femoral, proximal tibial and humeral epiphyseal ossification centers) for GA of 37-38 weeks was 34 mm. And also not in the same line with Kumari et al., (2015) had found the gestational age correlated well with the sum of the diameters of the three ossification centers (distal femoral, proximal tibial and proximal humeral epiphyseal ossification centers). Positive predictive values of the fetus having gestational age of at least 37 weeks when the sum of the three centers was 7, 11, and 13 mm were 82%, 94%, and 100%, respectively.
There was highly statistically significant found between the mature and the immature group as regard to epiphyseal ossification centers( EOC) size of femur, tibia, humerus and total sizes of three bones which was significantly decreased in immature than mature group. This is agreement with Goldstein et al., (2009) in their study concluded that EOC increase in size and are more echo-dense in appearance with progressive gestational age. Mongolli et al. (2016) who found that distal femoral epiphysis size increases linearly with gestational age.
Conclusion
Confirmation of fetal maturity obtained by fetal biometry and ultrasound visualization and measurement of size of the epiphyseal ossification centers of long bones (femur-tibia-humerus) can be used as a tool for estimation of fetal maturity at 38 wks before elective cesarean section.
